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Amdt. dated February 20, 2004 

Reply to Office Action dated October 22, 2003 

Atty. Ref. REN-Ol -020-CON 

Amendments to the Claims : 

The listing of claims will replace all prior versions, and listings, of claims in the 
application: 
Listing of Claims: 

Claims 1-20 (cancelled). 

Claim 21. (previously presented) An isolated nucleic acid molecule comprising a nucleic 
acid sequence encoding 1-deoxy-D-xylulose 5-phosphate reductoisomerase, wherein said 
1 -deoxy-D-xylulose 5-phosphate reductoisomerase is found in Arabidopsis. 

Claim 22. (currently amended) An isolated polynucleotide selected from the group 
consisting of : 

(a) an isolated polynucleotide comprising a nucleotide sequence encoding the 
polypeptide of SEQ ID NO: 2; 

(b) an isolated polynucleotide comprising SEQ ID NO: 1; 

[[(c)]] fin iftnlnTflri pnlynuclootido comprising a nucleotide ooquonco which oncodoo a 
4- deoxy D xvlulooo 5 phosphate roductoisomQraflo and which has at loaGt 70% identity to that - ef 
SEQ ID NO: 1 over tho on ti ro l e ngth of SEQ ID NO: 1; 

[[(d)]] aw - isolat e d polynucleotide cornprioing Q nucl e otid e sequence which e nc odes-a 
4r- dooxy D xylulofi e- 5 - phoophate r e ducEoioomorase and which hoa at least 80% identity to that of 
SEQ I D NO: 1 over tho entire length of SE Q ID NO: 1; 

[[(e)]] nn innlnrod polynucl e otide* comprising a nuclootido ooquono e which OnOOdft a^ft 
^- d e oxv D -^ cvkriose 5 phoophato roductoisom e ra se-aftdr which haa at l e ast 90% identity to that of 
SEQ ID NO: 1 ovor tho entir e l e ngth of SEQ ID NO: 1 ; 

[[(Oil io) an isolated polynucleotide comprising a nucleotide sequence which 
encodes a 1-deoxy-D-xylulose 5-phosphate reductoisomerase and which has at least 95% identity 
to that of SEQ ID NO; 1 over the entire length of SEQ ID NO: 1 ; 

[[(g)]] £d} an isolated polynucleotide that hybridizes[[,]] under stringent conditions to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 : said stringent conditions comprising 
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overnight incubation at 42°C in a solution comprising 50% formamide. 5X SSC (ISOroMNaCl. 
15mM trisodium citrate V 50mM sodium phosphate (pH 7.6V SX Denhardt's solution. 10% 
dextran sulfate and 20 micrograms/milliliter denatured, sheared salmon sperm DNA» followed by 
washing the hybridization support in CUX SSC at approximately 65°C: and which encodes a 
1-deoxy-D-xylulose 5-phosphate reducroisomerase; and 

[[(h)]] l£) an isolated polynucleotide complementary to the polynucleotide sequence 
of (a), (b), (c). or (d ). (o)> (f)> or (g) . 

Claim 23. (currently amended) A DNA construct comprising* as operably associated 
components in the 5' to 3 1 direction of transcription: 

a promoter functional in a plant cell; 

a polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising a nucleotide sequence encoding the polypeptide of 
SEQ ID NO: 2; 

(b) a polynucleotide comprising SEQ ID NO: 1 ; 

[1(c)]] a - polynuolootid e oompricing a nucleotide sequence which encod e s a 1 dooxy - 
r Mtyluloso 5 phoophato roduotoisomeraoo and - which has at leaat 70% identity to that of SEQ ID 
NO: 1 over the ontir e length of SEQ ID NO: 1; 

[[(d)]) a polynucleotide comprising a nucl e otide ocquonco whioh oncode s a 1 dooxy - 
D xylulo o o 5 - phosphato roductoisomo ra so and which - haa - at - least 8 0% ido n tity to that of S EQ ID 
NO: 1 over tho entire length of SEQ ID NO: 1 ; 

[[(e)]] a polynucleotide comprising a nucl e otid e ooquonco which onoodoa - a 1 - deoxy 
D xyluloso 5 phosphate reductoifiomoraso and which has - at lease 90% identity to that of SEQ ID 
NO: 1 ov e r tho entir e length of SEQ ID NCK - ly 

[[(f)]] £c) a polynucleotide comprising a nucleotide sequence which encodes a 
1-deoxy-D-xylulose 5-phosphate reductoisomerase and which has at least 95% identity to that of 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1; 
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[[(g)]] Ml * n isolated polynucleotide that hybridizes[[,]] under stringent conditions to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 : said stringe nt conditions comprising 
overnight incubation at 42°C in a solution comprising 50% formamide T 5X SSC ( 150mM NaCl, 
15mM trisoriium citrate^. 50mM sodium phosphate fpH 7.6), 5X Denhardt's solution, 10% 
dextran sulfate and 20 micrograms/milliliter denatured, sheared salm on sperm DNA, followed by 
washing the hybridization support in 0.1X SSC at a pproximately 65 Q C: and which encodes a 
1-deoxy-D-xylulose 5-phosphate reductoisomerase; and 

[[(h)]] {e} a polynucleotide complementary to the polynucleotide sequence of (a), (b), 
(c), or (d)r&h (f), or tg) ; ^d, 

a transcriptional termination sequence. 

Claim 24. (currently amended) A host cell comprising [[a]] die DNA construct of claim 
23. comprising, ao oporably associated compon e nts in tho 5 f to 3 1 direction of transcription: 

a promoter functional in a plant cell; 

a polynuctootid e s elected from tho group consisting of: 

{a} — a polynucleotid e comprising a nuolooddo sequ e nce encoding the polypeptide of 
SEQ ID.NO s- SH 

— — (b) a- polynuclootido comprising SEQ - ID NO; 1; - 

— ^ a polynucleotid e comprioing a nucl e otid e- soquonco which onoodes - a 1 - d e oxy 

B - * . y]uloGO 5 phosphat e r e duotoi o omeras e and which has at l e ast 70% identity to that of SEQ ID 
NO: 1 ovopth e e ntir e length of SEQ ID NO: 1; 

(d) a polynucleotide oompriaing a nucleotide soqu e nco whioh oncodos a 1 d e oxy - 

D - xyluloso 5 phosphate roduotoisom e rase and which ha s at l e ast 8 0% identity to that of SEQ ID 
NQnl-over tho entire length of SEQ ID NO: 1; 

(p) a polynucl e otid e comprising a nucleotid e sequence which onoodoona - 4 - dooxy 

D xylulose - 5 - phosphato roductoisomoraso and which has at l e aGt 90% identity to that of SEQ ID 
NO; 1 over the entir e l e ngth of SEQ ID NO: 1; 
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(f) g polynucleotide comprising a nucleotide sequence which oncodQG a 1 dooxy 

D xylulose 5 phosphate r e ducto fe Qifloraso and which has at loaat Q5<fc id e ntity to that of SEQ ID 
N & - 1 ov e r the entir e longth of SEQ ID NO: 1 ; 

(g) a pol>TtuoIo0tido that hybridiz e s, undor otring e nt oondition G to SEQ ID NO: 1 ov e r 

tho entire l e ngth of SEQ ID NO: 1 and which encodes a 1 d e ox - y D xylulos e 5 phoophato 
g eduetoiGomoraGo; and, 

. — (h} a polynucleotide complementary to tho polynucl e otido Goquoncoof (a) T (b) , ( c ) , 

( d),( o ),(0,o r(g) (d);and , 

a transcriptional termination Goquonco. 

Claim 25. (currently amended) The host cell according to Claim 24, wherein the host 
cell is a plant cell. 

Claim 26. (currently amended) A plant comprising a cell comprising a DNA construct 
comprising, as operably associated components in the 5' to 3' direction of transcription: 

a promoter functional in a plant cell; 

a polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising a nucleotide sequence encoding the polypeptide of 
SEQ ID NO: 2; 

(b) a polynucleotide comprising SEQ ID NO: 1; 

(o) a polynucleotid e comprising n nucleotide s e qu e nc e whioh oneodos - a .1. d e oxy 
D xylulooo S pho s phat e roductoioomora s o and which has at leapt 70% id e ntity to that of - SEQ ID 
NO: 1 ov e r th e en - tiro longth of SEQ ID NO: 1; 

(d) a polynuolootido com pri sing a nucl e otid e soquonoo which encod es a 1 d e oxy 

D xylulooo 5 - pho s phate rodu oto isorooraae and which hao at loaot 8 0% identity to that of SEQ ID 
NO: 1 over tho entir e l e ngth - of SEQ ID NO: 1; 

(e) a polynucl e otid e comprising a nucleotide s e quenc e which onoodoo a 1 dooxy 

D xylulooo 5 - phosphato roduotoioomoras e and which has at loaot 00% identity to that of SEQ ID 
NO: 1 over tho entire longth of SEQ ID N O : 1; 
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£c) a polynucleotide comprising a nucleotide sequence which encodes a 1-deoxy- 
D-xylulose 5-phosphate reductoisomerase and which has at least 95% identity to that of SEQ ID 
NO: 1 over the entire length of SEQ ID NO: 1; 

[[(g)]] £d) an isolated polynucleotide that hybridi2es[[,]] under stringent conditions to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 : said string ent conditions comprising 
overnight incubation at 42°C in a solution comprising 50% formamide. 5X SSC (150 mM NaCL 
15mM trisodiom citrateV 50mM sodium phosphate fpH 7.6). 5X Denhard t's solution, 10% 
dextran sulfate and 20 micrograms/milliliter denatured sheared salmon sperm DNA, followed by 
washing the hybridization support in 0.1X SSC at approximately 65°C;_a nd which encodes a 
l-deoxy-D-xylulose 5-phosphate reductoisomerase; and, 

<h)- £e} a polynucleotide complementary to the polynucleotide sequence of (a), (b) t (c) T 
(d), (o), (f), or{g)(d);and, 

a transcriptional termination sequence. 

Claim 27. (currently amended) A method for the alteration of the isoprenoid content in a 
plant, comprising: 

transforming said plant with a construct comprising as operably linked components: 
a transcriptional initiation region functional in a plant; 
a polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising a nucleotide sequence encoding the polypeptide of 
SEQ ED NO: 2; 

(b) a polynucleotide comprising SEQ ID NO: 1; 

[[(c)]] a polynucleotide comprifling a nucl e otid e s equence which e ncodoc a 1 deoxy 
D xylulose 5 - pho s phate roductoisom e raGO and which has at loaat 70% i dentity to that of SEQ.ID 
NO: 1 over the entir e l e ngth of SEQ ID NQi 1; 

[[(d)]] a polynucleotid e comprising a nucl e otid e- sequence which e ncodes a 1 dooxy ■ 
D - xylulo s o 5 phosphate r e ducroiGomorooo and which ha s at loaflt - S0% id e ntity to that of SEQ ID 
NO: 1 ov e r the entire length of SEQ ID NO: 1; 
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[[(e)]] a polynucleotide) comprising a naelootido soqupnce which onoodcG a 1 cteoxy ■ 
B - xylulOfio 5 phosphato roductoisomorasQ and which - h ftfl at least 90% identity to that of SEQ ID 
NO: 1 ovor the entire - length of SEQ ID NO: 1; 

[[(Oil fel a polynucleotide comprising a nucleotide sequence which encodes a 
l-deoxy-D-xylulose 5-phosphate reductoisomerase and which has at least 95% identity to that of 
SEQ ID NO: 1 over the entire length of SEQ ED NO: 1 ; 

[[(g)]] £d) an isolated polynucleotide that hybridizes[[J] under stringent conditions to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: l isaid stringent conditions comprising 
overnight incubation at 42°C in a solution comprising 50% formamide» 5X SSC ( !50niM NaCl, 
l5mM trisodium citrate), 50mM sodium phosphate (pH 7.6), 5X Denhardt 7 s solution, 10% 
dextran sulfate and 20 micrograms/milliliter denatured, sheared salmon sperm DNA. followed hv 
washing the hybridization support in 0,1X SSC at approximately 65 Q C: and which encodes a 
1 -deoxy-D-xylulose 5-phosphate reductoi somerase; and 

[(h)]] (e) a polynucleotide complementary to the polynucleotide sequence of (a), (b), 
(c), or (d) , (o), (f), or (g) ; and, 

a transcriptional termination region; and, 

growing said plant, wherein said plant has said alteration of isoprenoid content. 

Claim 28. (previously presented) The method of Claim 27, wherein said polynucleotide 
is in the sense orientation. 

Claim 29. (previously presented) The method of Claim 28, wherein the isoprenoid 
content is increased. 

Claim 30. (previously presented) The method of Claim 27, wherein said polynucleotide 
is in the an ti sense orientation. 

Claim 31 ♦ (previously presented) The method of Claim 30, wherein the isoprenoid 
content is decreased. 

Claim 32. (currently amended) A method for producing an isoprenoid compound of 
interest in a plant cell, said method comprising: 
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obtaining a transformed plant, said transformed plant having and expressing in its 
genome: 

a primary construct comprising a DNA sequence encoding a polynucleotide comprising a 
transcriptional initiation region functional in a plant cell operably linked to a polynucleotide 
selected from the group consisting of: 

(a) a polynucleotide comprising a nucleotide sequence encoding the polypeptide of 
SEQ ID NO: 2; 

(b) a polynucleotide comprising SEQ ID NO: 1; 

[[(c)]] a polynucleotide oomprising a nucleotid e sequence which onood os a 1 d e ox -y- 
E> - xylulos e 5 phosphate roduGtoisomoraoQ and which haa at least 70% identity to that of SEQ ED 
NO: 1 over the entire length of SEQ ID NO; h 

[[(d)]] a polynucleotide comprising a nucleotide s e quence which onoodoG - a 1 d e oxy - 
D x ylulose 5 phoophat e r e ductoisom e raao and which hafi at loa fl t -8 0% idomity to that of SEQ ID 
NO: 1 ovo r the ontiro length of SEQ ID NO: I ; 

[[(e)]] a polynuolootido compri s ing a nucleotide soquonoo - which encodes a 1 dooxy 
D - xyluloao 5 pho s phate roductoisom e raso and which has afr4 e ftflt 90% identity to that of SEQ ID 
NO: 1 ovor the entire length of SEQ ID NO: 1; 

[[(OH fel a polynucleotide comprising a nucleotide sequence which encodes a 
1-deoxy-D-xylulose 5-phosphate redocioisomerase and which has at least 95% identity to that of 
SEQ ID NO: 1 over the entire length of SEQ ID NO; 1; 

[[(g)]] £d) an isolated polynucleotide that hyhridizes[[,]] under stringent conditions to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 : said stringent conditions comprising 
overnight incubation at 42°C in a solution comprising 50% formamide. 5 X SSC ( l50mM NaCl, 
15mM trisodium citrate), 50mM sodium phosphate fpH 7.6^, 5X Denhardt's solution, 10% 
dextran sulfate and 20 micrograms/milliliter denatured, sheared salmon sperm DNA. followed by 
washing the hybridization support in 0.1X SSC at approximately 65 Q C; and which encodes a 
1-deoxy-D-xylulose 5-phosphate reductoisomerase; and 
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[[(h)]] £e) a polynucleotide complementary to the polynucleotide sequence of (a), (b), 
(c), 01(d ), (o),(f). or (g) ; and, 

at least one secondary construct comprising a DNA sequence encoding an isoprenoid 
enzyme operably linked to a transcriptional initiation region functional in a plant cell; and, 

growing said plant, wherein said plant produces said isoprenoid compound of interest. 

Claim 33. (previously presented) The method of Claim 32, wherein said isoprenoid 
compound is selected from the group consisting of tocopherols, carotenoids, monoterpenes, 
diterpenes, and plastoquinones. 

Claim 34. (currently amended) A method for increasing the non-tnevalonate isoprenoid 
biosynthetic flux in a cell from a plant, said method comprising: 

transforming said plant with a construct comprising as operably linked components: 

a transcriptional initiation region functional in a plant; 

a polynucleotide selected from the group consisting of: 

(a) a polynucleotide comprising a nucleotide sequence encoding the polypeptide of 
SEQ ID NO: 2; 

(b) a polynucleotide comprising SEQ ID NO: 1; 

[[(c)]] e- polynuclootido compri s ing a nuolootido se qu e nc e whioh en codes u I d e oxy ■ 
D xylulooo 5 phosphate roductoisomorafiQ and which has at least 70% i dentity to that of SEQ ID 
NO: 1 over tho entire length of SEQ ID NO: 1; 

[[(d)]] a - polynuolootido comprising a nuol e otid e- soquonco whioh e ncodoa a 1 dooxy 
D xylulose 5 pho s phat e- roductoisom e ras e and which has - at l e ast 80% identity to t hat of SEQ ID 
NO: - 1 ov e r cho ontiro letigth of SEQ ID NO: 1; 

[[(e)]] a- polynuclootido comprising a nucl e otid e s oquonco which -e ncodes a 1 dooxy 
D xylulooo 5 phosphate roduotoioomeras e and which hoo at least 90% id e ntity to that of SEQ ID 
NO: 1 over the ontir o l e ngth of SEQ ID NO: 1; 
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[[(f)]] (el » polynucleotide comprising a nucleotide sequence which encodes a 
1-deoxy-D-xylulose 5-phosphate reductoisomerase and which has at least 95% identity to that of 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 ; 

[[(g)]] id) an isolated polynucleotide that hybridi2es[[J] under stringent conditions to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 ; said stringent conditions comprising 
overnight incubation at 42°C in a solution comprising 50% formamide. 5X SSC (lSftmM NaCL 
15mM trisodium citrate). 50mM sodium phosphate fpH 7.6V 5X Denha rdt's solution. 10% 
dextran sulfate and 20 micrograms/milliliter denatured, sheared salmon sperm DNA. followed by 
washing the hybridization support in 0. IX SSC at approximately 65 Q C; and which encodes a 
1-deoxy-D-xylulose 5-phosphate reductoisomerase; and 

[[(h)]] ie) a polynucleotide complementary to the polynucleotide sequence of (a), (b), 
(c), or (d) , (o), (f), or (g) ; and, 

a transcriptional termination region; and, 

growing said plant, wherein said plant has an increased non-mevalonate isoprenoid 
biosynthetic flux. 

Claim 35. (cancelled) 

Claim 36. (previously presented) An isolated polynucleotide according to Claim 22, 
wherein said polynucleotide comprises the nucleotide sequence of SEQ ID NO: 1. 

Claim 37. (previously presented) An isolated polynucleotide according to Claim 22, 
wherein said polynucleotide comprises a nucleotide sequence encoding the polypeptide of SEQ 
ID NO: 2. 

Claim 38. (previously presented) An isolated polynucleotide according to Claim 22, 
wherein said polynucleotide comprises a nucleotide sequence which encodes a 1-deoxy- 
D-xylulose 5-phosphate reductoisomerase and which has at least 95% identity to that of SEQ ID 
NO: 1 or its complement, over the entire length of SEQ ID NO; 1. 

Claim 39. (previously presented) An isolated DNA comprising a nucleic acid which 
encodes an Arabidopsis l-deoxy-D-xylulose-5-phosphate reductoisomerase that has the amino 
acid sequence of SEQ ID NO: 2, 
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